Abstract. The historical building is one of the country's heritage that needs to be taken care of failures in design and structure. Damage or dilapidation study that conducted by Conservation of Historical Building Guide Lines that practices for documentation any problems and defects in buildings. The stages to be followed to determine the damage was shooting photos for every element studied. Photo has been taken directly or by using stair for higher parts of structures. Inspection of the historical building should be emphasized to ensure that the building is in a safe condition for long periods. This research aims is to investigate the historical building defects by using Unmanned Aerial Vehicle (UAV) to identify the type of defects occur at the exterior structure of museum. The case study is building of Perak Museum that located at Taiping, Perak. The process involved in this study are planning and preparation before the flight, data acquisition using UAV, image processing and analyzing data from video to image. The result of analysis, a total numbers of 91 locations have been identified and documented suffer from defects or faults such as frame decayed, vegetation, perforated pipe and crack. All defects information obtained suing UAV visual inspection can help the museum maintainance team for conservation and maintainace work.
Introduction
The historical building is an old structure and has its own unique aesthetics value in addition to the specific functions which caused the building ware gazette as historical buildings. Important historical research carried out for the scan and get a true picture of the historical appearance of the building and the environmental conditions during the era of the building was built [1] . In Malaysia, historical buildings are different form one another in terms of architectural style, function, structure and building defects which require a comprehensive approach to building conservation and systematic [2] . The inspection conducted at Perak Museum as case study for this research. There was several type of defect to the structure of the museum such as frame decayed, vegetation, perforated pipe and crack. Previously, the inspection is usually done from very limited naked eye observation. UAV has being used as alternative way for collecting data visually for the exterior structure.
Research background
Survey the state of the building and damage known as dilapidation study. It is a process to identify and record the condition or degree of disability of the building. This study is a practice of documenting the problems and defects of the building is run [3] . The study is used to record and document, a thorough investigation is necessary to determine the condition of the building, the defect and the cause. Documentation in the form of digital and photography need to detect the circumstances and the nature of the materials of the existing building. Perak Museum was selected as study area because the history value and the first building undergoing conservation work.
According to J. Unger et.al , the high resolution camera attached to the UAV showed good results even under non-optimal flight conditions and confirmed that already visual recording methods provide valuable information for infrastructural inspection purposes [4] . Also the image post-processing has to be improved by reducing manual workflow by appropriate image stitching and mosaicking software, ideally with an integrated crack detection feature based on the results shown which still requires to be developed.
Due to management requirements in buildings, the risk of personal injury and damage to the infrastructure needs to be carried out as low as that may be. Redundancy factor therefore to position structures and parts of the complete system, then the reliability of flight important function, is a matter of paramount importance. Other major aspect was upon request to the characteristics of stable hovering to ensure planned and detailed examination of the damage
Unmanned aerial vehicle
Micro Unmanned Aerial Vehicle (UAV) equipped with a camera that offers the possibility to map the different areas quickly and with high flexibility compares to classic aerial photography. UAV also known as the Autonomous Navigation system because it is fly by using Global Positioning System (GPS) and support by the telemetry systems at the Ground Control Station (GCS) to monitor and navigate the UAV when capturing the data [5] . UAVs are becoming popular for use low budget and use in large scale mapping [6] . DJI Phantom FC40 used for this research as alternative ways for collecting data visually. Micro UAV able to fly less than 1 hour, limited load factor and optimum level of image quality that is useful between 800 feet to 1200 feet and an image resolution of 6cm to 15cm per pixel [7] .
Building inspection
For building inspection of Perak Museum, UAV flight has been used for collecting data. This study followed several steps as the methodology. There are planning and preparation before fly, data collection using UAV, image processing from video to image and analysis of study. Fig. 1 shows the UAV that has been used in this research. DJI Phantom FC40 is equipped with camera for recording image or videos. The recording will display through the smart phone that have install FC40 software. It comes with its own built in DJI designed smart camera with 720p/30fps HD video support, and iOS or Android app control. Using a 2.4G Wi-Fi connection, it provides a full FPV experience at up to 100m. [8] It's the ideal choice for those getting started with aerial cinematography. The software will be downloaded at Google Play to connect with the camera. The software will function when the smart phone and the camera were connected through the Wi-Fi application. 
Planning and preparation
Rigorous planning prior flight made to avoid things that are not expected to determine the distance between UAV and building must be less or equal to 2m [9] (Fig. 2) . The direction of UAV line of flight in vertically [10] as shows in Fig. 3 . The direction of flight starting from the bottom moves upward until the top of the building or at the roof and moves to the right side and slowly downward until reaches the ground. This steps repeat until the end of the building.
Data collection
Recording image and video from UAV camera is the method of collecting data. Because of the museum is bigger, the study divided the data collection into 3 phase. There are right side, front and left side. To conduct this research, at least need 2 persons involve while flying the UAV. One of them will control the remote of UAV and another one person need to monitor the smartphone and give the direction to the controller. There are 26 videos taken as the data for this research to show the whole building and to analysis the video. Table 1 shows total number of data collecting on site and Fig. 4 shows the system were setup and data collection conducted. 
Image processing
From the video that have been taken from the site, extra process needs to be done into the image version as the effective way to shows the defect for the building. The step that involves in this process is from the video then play in the VLC Media Player and "Take Snapshot" for defect detects and open the image in Adobe Photoshop. From Adobe Photoshop, the image will be zooming in the display clearly the defect and the brightness and contrast will be adjusted to enhance the image result. The total of image that has been edited by using Adobe Photoshop is 104 pictures. From the edited image, there are 91 defect has been detected for the whole building and Table 2 shows, 3 image has identify the type of defect and location of defect. 
Parts of Building

Analysis of study
Through the image processing technique using Adobe Photoshop the total number of defects that occur can be identify. The defect has been choose for analysis is based on the repetition occurring. This stage will help to analysis the defect in different way from image processing that just zoom the image. Adobe Photoshop has been use to shows clearly the defect occur. Fig. 5 shows the image editing technique using 'Ink Outlines' method for frame decayed. The black color at the image after editing provide an indicator of broken or missing frame. Fig. 6 show defect of fungus that occur at the front side of the building. For this defect, the research use Gradient Map and Trace Contour to make the defect shown clearly. It need couple of editing because of the first editing do not get excellent result and the image with colored dots representing fungus on the surface of the building. Fig. 7 show defect of gutters rusted and rotted. By using Brush Strokes Accented Edges, the rusted and rotted part visible clearly and the circle represent the defect. During the process of improvement of images, more than one an editing process to ensure that all the effects of the defect becomes clearer. For example, the process of brush strokes is more suitable to improve the image of the line as the image of the gutter.
Results and discussions
From image processing, the total number of defect has been can be identified. The Table 3 shows the data of defect occur at Perak Museum by the section of the building. From the table, the type of defect and the total defect can be recognized and categorized according to the section of the building. From table 2, the top 7 defect occur at museum building is fungus, peeling paint, frame decayed, vegetation, cleft and crack, gutters rusted and rotted and eroded surface.
Conclusions
By using unmanned aerial vehicle (UAV) to visual inspection of the building is the alternative technique to know the defect occur at exterior of the building. Research has been prove by using the UAVs is visual recording provide information for inspection of the building. Besides that, image processing and analysis will shows in detail the defect occur and the severity of the defect for the building. Also, inspection of building using UAV will help to minimize the cost of operation, reduce time and friendly user. 
